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Abstract

In this paper, a RTL binding technique and low power technology mapping consider CPLD is
proposed. Allocation processing selected module consider the module calculation after scheduling
process for circuit by HDL. Select CPLD for constrain after allocation. A Boolean equation is
partitioned for CLB by allocated modules. The proposed binding algorithm is description using
optimum CLB within a CPLD consider low power. The proposed algorithm is examined by using 16
bit FIR filter. In the case that applicate the algorithm, the experiments results show reduction in
the power consumption by 43% comparing with that of non application algorithm.
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5% =P (Highlevel synthesis)oW HDL (Hardware
Description Language)2 71%%l 3]2% ASIC(Application
Specific Integrated Circuit)'t FPGA (Field Programmable
Gate Array), CPLD(Complexity Programmable Logic
Device)5-& A3l dil 3|22 7ddxn 9ot
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Fig. 1 Scheduling result of a 16 bit FIR filter
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Fig. 2 DFG of a 16 bit FIR filter
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Algorithm Binding(S_fu, In, Out. N, CLB;j,
R alloc)
// S_fu: A€ FU, In : ¥8 BF
//Out : 8 ¥4 N : S fud
// CLBj : 41%¥ CPLD9) CLB
// R_alloc : ¥2€ Ax
GBE <« Generate_BE(S_fu):
// ARE B89 e A4
begin
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for(G=1 to M)
if(GBE ( CLB_size)
// CLB_size : CLB9 OR®H%
VirtualBind(S_fu;, CLB;):
else if(GBE > CLB_size)
PGBE < PARTITION(GBE, CLB_size):
// PGBE : CLBY Z7]d 24 #dad

// AE R
VirtualBinding(S_fu; CLB:):
if(i+1 < N)

success = Binding(S_fu, N, M):
if(success) then
return(True):
else
UnBinding(S_fu;, CLB)):
end if:
else
ActualBinding:
return(True):
end if:
end if:
end for:
return(False):

end

d(9)= 3 [C e 6]y
out(x)
else if(Node == OR gate){

1-1 7, (1—px))
P(y) = oult(x)

A= 21 (W e (1= (2D
d(x,)] out(x)

end

}

22| 4. TD ARt g12iE
Fig. 4 TD calculate algorithm
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Fig. 3 Binding algorithm

Algorithm Calculate_TD
Input : Node_Set
{
while(Node_Set = 0){
foreach vEV in a topological order do
{
if(Node == INVERTERNX

1—p(x)
p()’) = out(x)

d(y) = d(x,) out(x)}
else if(Node == AND gate){

I~ R
py)=— =)

out(x)

Algorithm Generation_Feasible Cluster

Procedure shared node_cluster merge(N, TD(N),
CLBc)

N :(V, E)
begin
foreach vEV in a topological order do
O(v) =Cv, where Cv is a cluster for v
foreach Cv where OUT(Cv)=u and
(u, v)EE do
if(CSTc<CLBc) {
search max_fanout_node(=
max_TD(N))
if{|max_fanout_node +subg(g) +
root,_node|
<CSTo){

O(v) =0(v) UO(v)xCv }
search not_covered_node
if((node_cost =2) &&(node_fanout >

24
node separation(v)
O(v) =generate_subgraph(v) |}

search not_covered_node
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ifl{node_cost = 1)&&(node_fanout >
20 1
node duplication(v):

O(v) =generate_subgraph(v) }
}
end

FC(v)= feasible cluster in O(v)
end

end

03! 5. o 715 SeiAs MY AnpiE
Fig. b Feasible clusters generation algorithm
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